Expression patterns of genes induced by oxidative stress in Porphyromonas gingivalis.
Porphyromonas gingivalis, a gram-negative anaerobic bacterium, is a major periopathogen whose transmission from host to host involves exposure to atmospheric oxygen. P. gingivalis contains genetic factors that function in an oxidative stress response, but their expression has not been analyzed during exposure to atmospheric oxygen. The aim of this study was to obtain a better understanding of atmospheric adaptation of P. gingivalis. The aerotolerance of wild-type and oxyR mutant P. gingivalis strains were determined, and quantitative polymerase chain reaction was performed to analyze gene expression patterns in response to exposure to atmospheric oxygen. The analyzed P. gingivalis genes encoded proteins involved in oxidative response (oxyR, ahpC-F, batA, dps, ftn, tpx) as well as several major virulence factors (hagA, hagB, hagE, rgpA, rgpB, hem). Our results demonstrated a critical role for the oxyR gene in the aerotolerance of P. gingivalis. The ahpC-F, batA, and hem genes were slightly overexpressed (between 1.65-fold and 2-fold) after exposure to atmospheric oxygen compared to anaerobic conditions. The level of transcription of dps, ftn, tpx, and rgpA genes increased more than 2.5-fold, and the expression of ahpC-F, dps, ftn, and tpx was partially or completely OxyR-dependent. A different transcription pattern of P. gingivalis genes was observed, depending on the stimulus of oxidative stress. We present new evidence that the expression of tpx, encoding a thiol peroxidase, is partially OxyR-dependent and is induced after atmospheric oxygen exposure.